G-CSF treatment promotes apoptosis of autoreactive T cells to restrict the inflammatory cascade and accelerate recovery in experimental allergic encephalomyelitis.
G-CSF is a hematopoietic growth factor that regulates the proliferation, differentiation and survival of myeloid lineage cells, which has protective effects in autoimmune neuroinflammatory diseases such as EAE. Here we use EAE model treated by G-CSF to address the hypothesis that G-CSF inhibits the proliferative response of splenic T cells via the enhancement of apoptosis, and this priming effect of G-CSF depends on the cell cycle. Our results show that G-CSF administration reduced EAE frequency and severity of attacks. The inflammatory cells and demyelination areas were decreased in the CNS of G-CSF-treated mice. G-CSF treatment altered cytokine profiles in vivo to inhibit the productions of IFN-γ, IL-1β, IL-2, TNF-α, IL-17 and NO, while the secretions of IL-4 and IL-10 were increased. Splenic T cells from G-CSF-treated mice showed significantly lower proliferative response to specific antigen MOG35-55 stimulation. G-CSF enhanced the percentage of a CD4+CD25+ T cell subset in spleen T cells. Moreover, G-CSF promoted the G0/G1 to S phase transition of MOG35-55 autoreactive T cells inducing apoptosis and elevating Bax gene expression of apoptosis marker. These findings indicate that G-CSF treatment induces the apoptosis of MOG35-55 autoreactive T cells, which decreases the production of pro-inflammatory cytokines and NO, suppresses the proliferation of autoreactive T cells and elevates a CD4+CD25+ T cell subset to inhibit inflammatory infiltration and demyelination within CNS of EAE. The conclusions of G-CSF treatment in EAE mice suggest that G-CSF is clinically applicable and may be considered for future use in therapeutic measures for multiple sclerosis treatment.